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BUZZARDS BAY DISPOSAL SITE - LITERATURE REVIEW 


1.0 INTRODUCTION 


The Buzzards Bay Disposal Site, formerly referred to as 
the Cleveland Ledge Disposal Area, is located approximately 1.4 
nautical miles from Chappaquiot Point, West Falmouth, MA. The 
disposal site consists of a circular area 500 yards in diameter, 
centered at coordinates 41°36 OON, 70°41 OOW, with a depth range 
of 9-12 meters (Figure 1). The purpose of this report is to 
summarize environmental conditions at and adjacent to the Buzzards 
Bay Disposal Site in terms of the potential impacts of continued 


dredged material disposal. Because of the paucity of literature 
solely addressing the Buzzards Bay Disposal Site itself, this 
report includes data gathered throughout Buzzards Bay. In 


particular, data obtained in or near the Fairhaven Disposal Site 
and around New Bedford are discussed. The Fairhaven Disposal Site 
is located on the western side of Buzzards Bay, near the mouth of 
the Acushnet River (Figure 2). The New Bedford region, in general, 
has been the focus of recent studies because the upper Acushnet 
River/New Bedford Harbor region is highly polluted with PCB's and 
is a potential source of PCB contamination for the entire bay. 


Due to its proximity to the oceanographic research 
community at Woods Hole, MA, Buzzards Bay has been extensively 
studied. While a majority of these studies are included in the 
bibliography for this report, only that subset of this large volume 
of literature bearing directly on the potential impacts of dredged 
material disposal at the Buzzards Bay Disposal Site are summarized 
in the text that follows. 


2.0 BUZZARDS BAY DISPOSAL HISTORY 


The Buzzards Bay Disposal Site has received a wide range 
of dredged material types. The most recent disposal activities 
have occurred between February 1979 and November 1985. In the 5 
year period from February 1979 to January 1984, an average of 
22,500 cubic yards of material have been disposed annually. The 
sources of this dredged material were small harbor and river 
channels located throughout the Buzzards Bay region. From September 
24, 1985 to November 3, 1985, 73,800 cubic yards from the Mass. 
Maritime Academy were disposed. The disposal site has not been 
utilized since November 1985. 


3.0 PHYSICAL CONDITIONS 
3.1 Physiography of Buzzards Bay 


A number of studies of various aspects of the geology 
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and hydrography of Buzzards Bay have been performed (Peck, 1896; 
Sumner et al., 1913; Fish, 1925; Hough, 1940; Moore, 1963; Anraku, 
1962, 1964; Strahler, 1966; Pearce, 1969; Driscoll, 1975; Rosenfeld 
et al., 1984). The survey branch of the New England Division (NED) 
of the Army Corps of Engineers also performed a bathymetric survey 
of the Buzzards Bay Disposal Site in July 1985. Buzzards Bay lies 
along the southern boundary of the crystalline bedrock forming the 
interior Massachusetts lowlands and to the west of the glacial 
debris-covered insular complex of the Cape Cod-Elizabeth Islands 
(Figure 2). The long axis of the bay runs northeast-southwest for 
approximately 46 kilometers from Onset Bay to Penikese Island. At 
its widest, the Bay is approximately 19.5 kilometers across. The 
Bay is open to the south and, along part of the eastern boundary, 
there is appreciable water exchange with Vineyard Sound. There is 
also some water exchange with Cape Cod Bay through the Cape Cod 
Canal. Buzzards Bay is relatively shallow, averaging 11 meters in 
depth. The disposal site is located in the northern half of the 
Bay and lies within a slight depression, between the 9m (30') and 
12m (40') isobaths (Figure 3). 


3.2 Sediments 


Silt-clay sediments occupy the deeper portions of the 


Bay. Fine sand occurs in nearshore, depositional areas in the 
north, while medium sand predominates in southern, nearshore 
regions. Coarse and medium sands are found in the vicinity of 


rocky exposures around New Bedford Harbor, off Nasketucket Bay,and 
along the entire northeast shoal areas of the upper bay (Figure 4). 
In general, the main portion of the Bay is dominated by two major 


textural facies. Fine-grained silts occur throughout the deeper 
portions and troughs, while sands are found in the shallow, higher 
kinetic energy areas. On the basis of the thickness of 


fine-grained sediment that has accumulated since the Pleistocene 
epoch, Hough (1940) estimated an average sedimentation rate of 2.3 
mm/yr. More recent radiocarbon dating estimated range from 0.52 
CoO). S4imm Ayn MOUNG), mS )) ic. 


In the region of the disposal site, a complex topography 
and mixture of sediment types are evident. Sidescan sonar and 
REMOTS® sediment-profile surveys were performed to illustrate 
efficient and cost-effective techniques of mapping the geological 
and biological properties of the seafloor. The two systems mapped 
topographic features, sediment texture, and biological successional 
stages within the Buzzards Bay Disposal Site (Menzie et al., 1982). 
Six major textural regions were revealed (Figure 5): 1) a disposal 
mound top, 2) a small wave-like field possibly consisting of large 
sand waves overlying silt-clay sediments, 3) a cratered bottom, 4) 
a rubble bottom, 5) an eastern flat bottom, and 6) a western flat 
bottom. Menzie et al. (1982) interpreted the east and west flat 
bottom regions to represent ambient seafloor, unaffected by 
disposal operations. Them mounds ecoOp, ada circular, region 
approximately 500 meters across, apparently reflects the center of 
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prior disposal operations. At the time of the study, it rose to 
within seven meters of the sea surface. The cratered bottom 
consisted of circular depressions surrounded by an elevated rin. 
The authors suggested that these may have been formed by the 
disposal of sand onto a mud bottom. The rubble field, which 
occupies most of the region surveyed, represents numerous small 
topographic highs apparently associated with the wider disposal of 
dredged material. The "wave field", evident in the sidescan sonar 
records, is located just north of the disposal mound. The authors 
could not determine whether it was related to bottom forces (i.e., 
bedforms) -or to disposal operations. If the "wave field" does 
represent bedforms, a localized high energy region may be present, 
and fine-grained material deposited in this region may be 
dispersed. The sand waves may be due to recent storm activity, 
however sidescan sonar records indicate that this is an isolated 
area and evidence of sand waves is not seen elsewhere in the Bay. 


3.3 Hydrography of Buzzards Bay 


Tidal currents are the dominant circulation forces in 
Buzzards Bay (Figure 6). The dominance of tidal flow results from 
the island complex to the southeast that protects the Bay from 
large, long period open ocean waves. Tidal current strength is low 
(20 cm/sec; 0.4 knots) in the region of the disposal site, when 
compared to much of the Bay. Complete tidal mixing of Bay water 
with ocean water is estimated to occur approximately every 10 days. 
Water temperatures in the Bay range from a summer maximum of 22°C 
to O°C in winter. During colder winters, the upper reaches of the 
Bay often freeze over. Because there are no large streams bringing 
fresh water into the Bay, the salinity is essentially the same as 
that of Block Island and Vineyard Sounds, ranging from 29.5 to 32.5 
ppt. (Sanders,1958). Groundwater seepage may represent a 
significant portion of freshwater inflow (Rosenfeld et al., 1984). 
A weak and transient thermocline (Figure 7) was present from April 
to October (Anraku, 1962; Rosenfeld et al., 1984). However, the 
shallowness of the Bay, combined with surface wave mixing and 
turbulent tidal flow prevents strong thermal stratification. An 
extensive hydrographic study of Buzzards Bay was carried out in 
1982 and 1983 (Rosenfeld et al., 1984). Overall, the Bay is a 
tide-dominated, well-mixed estuarine system. 


Detailed, seasonal changes in near-bottom hydrographic 
conditions at four stations located northwest of the Cleveland 
Ledge channel have been described by Driscoll (1975). Two of these 
stations were located in nearshore, sandy facies, while two were 
located in deeper, silt-clay dominated regions (Figure 8). Driscoll 
concluded that bottom-water dissolved oxygen and pH levels were 
largely a function of sediment type. Lower dissolved oxygen and 
PH levels occur over finer-grained, more organic-rich sediments 
presumably due to higher biochemical and chemical oxygen demand. 


- 


3.4 Physical Implications for Dredged Material Disposal 


Overall, the Buzzards Bay Disposal Site appears to lie 
within a relatively low kinetic energy portion of Buzzards Bay. 
Tidal currents, which represent the strongest physical forces in 
the Bay, are generally low in the area. Large storm waves are 
precluded due to the region's physiography and limited fetch. The 
disposal site is dominated by fine-grained sediments; much of the 
coarse material (sand and gravel) present apparently represents 
deposited dredged materials. However, observations indicate some 
dispersion of disposed materials is possible. The presence of 
coarse-grained sediments atop the existing disposal mound at 
Buzzards Bay suggests that scour of fine-grained sediments may 
occur on shallow topographic features. Bathymetric monitoring of 
future disposal operations may aid in documenting changes in these 
topographic features. 


4.0 CHEMICAL CHARACTERISTICS 
4.1 Water Column 


Sanders (1958) noted that dissolved nutrient and 
chlorophyll levels in Buzzards Bay were significantly lower than 
levels observed in Long Island Sound. This contrast apparently 
reflects the relatively small drainage basin which feeds Buzzards 
Bay. Gilbert et al. (1973) ‘measured nutrients, chlorophyll, and 
coliform bacteria levels in surface and bottom waters at 14 
stations in the Bay during May 1973 (Table 1, Figure 8). Surface 
water NO, levels ranged from 2.24 to 20.45 micrograms/liter with 
the highest values occurring at the mouth of the Bay northwest of 
Cuttyhunk Island. Near-bottom NO, levels ranged from 0.3 to 25.33 
micrograms/liter. Again, relatively high levels were observed at 
the mouth of the Bay. This pattern may illustrate the influence of 
organic inputs from the Acushnet River/New Bedford Harbor region. 
The highest bottom NO, concentration was observed in the Fairhaven 
Disposal Area located near the mouth of the Acushnet River. 
Chlorophyll levels, both surface and bottom, were generally uniform 
throughout the Bay, ranging from 1.4 to 4.6 micrograms/liter. 
Highest levels occurred over the Fairhaven Disposal Area and at the 
mouth of the Bay. Coliform counts were low (less than 4 counts/100 
ml) throughout the Bay, except for the Fairhaven Disposal Area 
where 14 and 19 coliform counts/100 ml were measured in surface and 
bottom waters, respectively. The high levels of nutrients and 
coliform bacteria in waters above the Fairhaven Disposal Area 
suggest that either disposal operations were taking place around 
the time of the Gilbert study or other factors such as sewage 
outfalls or ground seepage may have played a role. Excluding the 
mouth of the Bay and the Fairhaven site, the distribution of 
dissolved nutrients and chlorophyll did not show any distinct 
Spatial pattern. In particular, at the two stations (2 and 3, 
Figure 8) located in and just to the west of the Buzzards Bay 
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Disposal Site, dissolved nutrients, chlorophyll, and coliform 
bacteria values reflect the values observed throughout much of the 
Bay. This pattern reflects the well-mixed nature of the water 
column. 


Gaaibert. =jety jade. (1973) also measured trace metal 
concentrations (Cu, Zn, Cd, Pb, and Cr) in Buzzards Bay surface 
and bottom waters (Table 2); these values further illustrate the 


homogeneous nature of the water column. Elevated levels of trace 
metals, particularly Cu, Zn, and Cd, were evident only over the 
Fairhaven -Disposal Area. Typical values for the Bay were evident 
at the two stations located nearest to the Buzzards Bay Disposal 
Site. The effects of disposal operations at the site on water 
column chemistry since 1973 are not’ known. However, the 
highly-mixed nature of the embayment precludes the establishment 
of any persistent steep chemical gradients in the water column. 


4.2 Sediments 


Hough (1940) and Moore (1963) have characterized the 
mineralogical composition of bottom sediments throughout Buzzards 
Bay. In large part, deposits reflect the composition of the 
regional terrigenous material from which the sedimentary materials 
are derived. Gilbert et al. (1973) measured sediment trace metal 
concentrations at 14 stations (Figure 8, Table 3) approximately 
corresponding to the stations sampled by Moore (1963). In general, 
values did not vary widely between the two studies. Station 2, 
located within the Buzzards Bay Disposal Site, and station 3, 
located just west of the site, showed metal concentrations that are 
comparable to the rest of the Bay. 


Several studies have documented the levels of organics 
(e.g. hydrocarbons and PCB's) in bottom sediments of the Bay 
(Gilbert et. al., 1973; Sanders, 1974; Summerhayes et al., 1977; 
Teal et al., 1978; Sanders et al., 1980; Genest and Hatch, 1981; 
Boehm, 1983). Oil and grease concentrations measured by Gilbert 
et al. (1973) ranged from 80.1 to 377.5 ppm (Table 4). Hydrocarbon 
concentrations were generally higher in the southern and western 
portions of the Bay. This likely reflects the influence of New 
Bedford Harbor. Interestingly, station 2, which was located in the 
Buzzards Bay Disposal Site and just south of the site of the 1969 
West Falmouth oil spill (see Sanders et al., 1980), showed the 
lowest total oil and grease content. It is known, however, that 
the oil from that spill drifted northeast toward Wild Harbor 
(Sanders, 1974; Deslauriers and Seeyle, 1977; Schrier and Eidan, 
1979; Sanders et al., 1980). PCB levels showed increased values 
near the entrance of New Bedford Harbor. Overall, PCB levels 
ranged from 0.032 to 0.543 ppm. There was no evidence of PCB 
enrichment at the stations in or near the Buzzards Bay Disposal 
Site (Table 4). 


The organic content of the fine-grained Buzzards Bay 
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sediments averages about 2% (Hough, 1940). Gilbert et al. (1973) 
found that sediment organic content ranged from 0.88% to 6.65% 
throughout the Bay. Driscoll (1975) found that the mean annual 
total organic content of the sediment in the northwest portion of 
the Bay ranged from 0.48 to 3.20% (Table 5). Ope AMES Woah .ne© 
0.97% was total organic carbon and 0.026 to 0.147% was total 
organic nitrogen. The concentration of carbonates ranged from 3.91 


ce) La sGas > The levels of all three organic parameters are 
inversely related to grain-size. The carbonate content of the 
sediment was also generally greater in finer sediments. Minimum 


organic values occurred in mid-winter, values peaked in late 
July/early August (Figure 9). Carbonate also peaked in the summer, 
with a secondary peak occurring in November/December. Driscoll 
(1975) concluded that these seasonal patterns in sediment organic 
concentrations were due primarily to changes in the abundance and 
activity of benthic microorganisms. 


4.3 Chemical Implications for Dredged Material Disposal 


Given the generally well-mixed nature of the water column 
in Buzzards Bay, dilution of low-levels of dissolved pollutants 
seems probable. Excluding the entrance to New Bedford Harbor, 
sediment-associated contaminants, both metals and organics, show 
no distinct spatial gradients in the Bay. The only data available 
for the sites within the Buzzards Bay region are from 1973. 
Sediment chemistry data from this area subsequent to the disposal 
occurring from 1979 to 1984 might show elevated contaminant levels 
depending on the source of the dredged material. However, as 
indicated by the baywide chemical data as well as the physical 
data, there was no evidence that contaminants were influencing 
regions away from the disposal areas (both Buzzards Bay Disposal 
Site and Fairhaven). 


Aspects of bioaccumulation and the introduction of 
contaminants into commercial species are discussed in section 5.3. 


5.0 BIOLOGICAL CHARACTERISTICS 


Much of the pioneering work regarding animal-sediment 
interactions in shallow water marine ecosystems has been carried 
out in Buzzards Bay. This research has important biological, 
sedimentological, and disposal management implications. An 
overview of this extensive literature is presented below. 


Ses al Benthos 


Sanders (1958, 1960) performed extensive quantitative 
benthic sampling programs in Buzzards Bay. These data showed that 
average macrofaunal benthic population densities in Buzzards Bay 
were 2-4 times less than similar assemblages in Long Island Sound. 
Low water column nutrient and chlorophyll levels in Buzzards Bay 
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relative to Long Island Sound suggested that the greater benthic 
biomass in Long Island Sound was due to larger phytoplankton 
populations (see section 4.1). 


Sanders described two major faunal assemblages from 
Buzzards Bay: one, present in fine-grained sediments (78-91% 
silt-clay) was dominated by deposit-feeders, particularly the 
bivalve Nucula proxima and the polychaete Nephtys incisa; the 
other, characterized by filter-feeding species of the amphipod 
genus Ampelisca, was restricted to sandier sediments (Tables 6 and 
Dc 


During the same sampling program, Weiser (1960) 
characterized the meiofauna of Buzzards Bay. Nematodes and 
kinorhynchs comprised 89 to 99% of the total meiofauna. A sandy 
bottom community, characterized by nematodes of the genus 
Odontophora and Leptonemella, and a muddy bottom community 
characterized by the nematode Terschellinga longqicaudata and three 
kinorhynch species was recognized. 


Subsequent to Sanders' descriptive work, research was 
carried out to characterize the ecological and sedimentological 
implications of the community types evident in Buzzards Bay 
(Rhoads, “L963, “1967, “1973, “197 48" Young, “-19163),"4197 1 -*®Rhoads “and 
Young, 1970; Driscoll, 1975; Young and Southard; 1976). Much of 
this work focused on the effects of the Nucula-Nephtys assemblage 
on surface sediment properties. For example, Rhoads (1963, 1967) 
found that relatively low-densities of deposit feeders extensively 
reworked the top 2-3 cm of the bottom over a two-month period. 
This biogenic reworking was limited to the top 10 cm of sediment 
and resulted in biogenically graded deposits, irregular layering, 
mottling, and fecal pellet layers. This intensive bioturbation is 
an important agent in the physical diagenesis of marine sediments. 
Young (1968, 1971) found that the fine-grained facies in Buzzards 
Bay were characterized by a 2-3 cm surface floccular layer 
comprised of fecal pellets, organic detritus, plankton, and 
colloidal mud. This "zone of fecal production" was found to be 
readily resuspendable (Young and Southard, 1978) and, therefore 
could be an important mechanism in nutrient exchange between 
benthic and pelagic ecosystems (Figure 10). Young estimated that 
between 98.0 and 99.5 % of the top 2-5 cm of deposited sediment in 
silt-clay facies of Buzzards Bay is resuspended. In a related 
study, performed immediately south of the Buzzards Bay Disposal 
Site, Rhoads and Young (1970) concluded that the physical 
instability of this floccular, fecal surface layer tended to: 1) 
clog the filtering structures of suspension-feeding organisms, 2) 
bury newly-settled suspension-feeder larvae, and 3) prevent sessile 
epifauna from attaching to the unstable mud bottom. This 
modification of the benthic environment by deposit feeders, 
resulting in the exclusion of many suspension feeders and sessile 
epifauna, is an example of "trophic-group amensalism" (Rhoads and 
Young, 1970). 


Evidence that the presence of high near-bottom turbidity 
is due to the intensive reworking and sediment pelletization by 
deposit feeders is presented in Rhoads (1974). Following the 1969 
West Falmouth oil spill (Sanders et al., 1974, 1980), the mud 
bottom deposit-feeder community was replaced by surface tube mats 
of the opportunistic polychaete Capitella and the 
suspension-feeding, mactrid bivalve Mulinia lateralis. This change 
in infaunal composition was accompanied by a notable reduction in 
near-bottom turbidity levels. Prior to the oil spill seasonal 
turbidity levels ranged between 5 to 10 mg/l, however no turbidity 
was registered with the transmissometer after the spill (personal 
communication, D.Rhoads). Following the disappearance of 
polychaete tube mats and the re-establishment of deposit-feeders, 
high near-bottom turbidity levels returned. 


Driscoll (1975) studied the coupling between infaunal 
activity, sediments, and bottom waters at four stations in 
northwest Buzzards Bay. He concluded that sediment microbial 
activity was correlated with the sediment reworking activity of 
deposit-feeders. Bioturbation and fecal production enhance 
microbial populations, which, in turn, increase deposit-feeder 
abundance. This "microbial gardening" is temperature dependent, 
therefore distinct seasonal trends in the abundance of sedimentary 
organic matter, sediment erodibility, and bottom-water pH and 
dissolved oxygen levels are present (see Figures 9 and 10). 


Some information is available on the infaunal community 
structure within the Buzzards Bay Disposal Site. Menzie et al. 
(1982) performed a REMOTS® survey of the site based on the six 
topographic regions identified previously with the sidescan sonar 
(see Figure 5). The coarse-grained, disposal mound top consisted 
of an epifaunal community dominated by hydrozoans (Figure 11). All 
of the sand bottom areas (western flat area, wave field, rubble 
field) were characterized by low-order successional infauna, i.e., 
Stage I and II as classified by Rhoads and Germano (1982). The 
western flat area apparently represented the ambient, sand botton, 
suspension-feeding community described by Sanders (1958, 1960). 
The rubble field (the majority of the area surveyed) appeared to 
be disturbed by disposal operations. The cratered area exhibited 
both low-order and high-order successional infauna, indicating a 
patchy disturbance pattern. Finally, the eastern flat region 
appeared to be the least disturbed region; it was dominated by 
high-order successional infauna, i.e., Stage III as classified by 
Rhoads and Germano (1982). This fine-grained area apparently 
represer:ted the ambient mud bottom described by Sanders. 


5.2 Fish 


In the late 1800's, the Massachusetts Division of Marine 
Fisheries prohibited finfishing in Buzzards Bay by seine, trap, or 
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trawl in an effort to protect the area as a nursery for commercial 
fish species (Moss, 1986, personal communication). This ban is 
still in effect and only hook and line fishing is allowed in 
Buzzards Bay. 


Published literature on fish stocks in Buzzards Bay is 
rather scarce; a Buzzards Bay finfish database is being compiled 
by Dr. S.A. Moss at Southeastern Massachusetts University with 
funding from the EPA. At present, this unfinished database 
contains approximately 90% of the existing collection of scientific 
data gathered in the Bay for the last 25 years. 


The other known source of unpublished fisheries data is 
the results of the stock assessment survey carried out by the 
Massachusetts Division of Marine Fisheries. This is a semi-annual 
standardized bottom trawl survey program to monitor relative 
abundance of fish stocks in state territorial waters (a 3 nautical 
mile wide border extending from the Rhode Island to the New 
Hampshire boundaries, including Cape Cod Bay and Nantucket Sound). 
The entire Massachusetts territorial water is divided into 5 
regions. These 5 regions are then subdivided into stations that 
are defined by depth (Figure 12). The data are summarized for the 
entire 5 region area so that bay-specific information could not be 
obtained. 


As part of the standardized trawling program, 20-minute 
daytime tows were made along depth contours. General station 
locations were predetermined by random selections. iE a 
pre-determined site could not be sampled, an alternative site 
within that depth interval was selected. 


In the spring of 1983, some commercially important 
species (Table 8) were recorded at a higher level of biomass than 
in 1982; however, the total number of species showed a 9% decrease. 
In spring of 1984, the biomass of the commercially important 
species was at a lower level than in 1983, and the biomass for all 
species decreased 29% from 1981. This represented a decline in 
coastal fishery resources for the third consecutive year (Howe et 
al., 1985). 


In autumn, surveys are typically characterized by low 
groundfish abundance (due to maximum water temperature) and to 
large populations of commercially pre-exploitable sized fish 
(Tables 8 and 9). The autumn surveys of 1983 and 1984 showed 
sequential decreases in abundance for adults and juveniles for both 
finfish and groundfish. The 1984 groundfish levels were 
dramatically lower than those normally encountered. The only 
species that demonstrated an increase was the black sea bass, with 
numbers more than 10 times greater the time series average (Howe 
et al., 1985). 


The seasonal changes reflected by these data may just 


9 


indicate fluctuations in areal distribution and availability and 
do not necessarily signify changes in population abundance. It 
also appears that offshore conditions may have delayed the seasonal 
immigration to shallow waters for some species (Howe et al., 1985). 
In terms of the Buzzards Bay Disposal Site, it is difficult to make 
inferences with these data concerning the fish population at or 
adjacent to the disposal site. The aforementioned data and trends 
represent the entire region of Massachusetts state territorial 
waters. A more accurate assessment of impacts to fisheries 
resources at the Buzzards Bay Disposal Site could be made by 
employing BRAT (Benthic Remote Assessment Technique) studies in the 
immediate area. 


5.3 Biological Implications for Dredged Material Disposal 


If the REMOTS® data obtained at the Buzzards Bay Disposal 
Site (Menzie et al. 1982) are still accurate, then some aspects of 
the potential impacts of future disposal operations at this site 
can be assessed. Past disposal operations at the site appear to 
have altered the benthic community structure of the region relative 
to the ambient mud bottom community (hydrozoa and Stages I and II, 
versus Stage III). As of 1982, however, there was no evidence of 
any significant impacts immediately to the east or west of the 
site. This suggests that the benthic disturbance caused by 
disposal has been limited to the confines of the site. 


Disposal of dredged material on areas characterized by 
the ambient, soft bottom community of Buzzards Bay (e.g., the 
eastern flat community) would compromise those assemblages. 
Experiments on the burial of natural assemblages of invertebrates 
in Buzzards Bay (Nichols et al., 1978) show that most muddy bottom 


animals can escape burial in 5-10 cm of sediment. However, no 
infauna can escape depositional layers in excess of 30 cm. As 
observed in previous DAMOS monitoring programs, surface-dwelling 
tubicolous polychaetes rapidly recolonize disposal mounds. In 


Buzzards Bay, these pioneering assemblages will likely be dominated 
by capitellid polychaetes (Sander et al., 1980). In the absence 
of further disposal, return to the mature soft bottom community 
typical of Buzzards Bay will eventually occur. However, because 
much of the Buzzards Bay Disposal Site has been "disturbed" by past 
disposal efforts, return to pre-disposal levels (i.e., a Stage I 
or II community) at the disposal site will probably occur rapidly 
(less than one year). 


Localized disturbance and the associated replacement of 
deep-dwelling infauna with a near-surface community may enhance 


secondary productivity (Rhoads et al., 1978). Low-order 
successional stage, surface-dwelling assemblages are more 
productive and more readily available to demersal fish than 
deep-dwelling' seres. An important implication of this 


recolonization pattern at any disposal site and at the Buzzards Bay 
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Disposal Site is the possibility of making contaminants available 
to the important commercial fish species by introducing 
contaminated dredged material to prey benthic species. In order to 
minimize dredged material disposal impacts, proper use of 
management techniques such as disposal project evaluations, project 
sequencing, and disposal site monitoring are imperative. 


skal 


lies uy sini oe am” 
weit hm: Mey) 


eee aie 
i ae al 


Ory 


Literature Cited and Publications on Buzzards Bay 


Anraku, M., 1962. The separation of copepod populations in a 
natural environment: a summary. Contributions to Symposium 
on Zooplankton Production, 1961. Rapp. et Proc. Verb., Cons. 
ISEVAao  Wiate.cn Ja oMLOie ce IMiere kas} Sale Goal 7G). 


Anraku, M., 1964. Influence of the Cape Cod Canal on the hydrology 
and on the copepods in Buzzards Bay and Cape Cod Bay, 
Massachusetts. 1. Hydrology and distribution of copepods. 


Limnol. Oceanog. 9:46-60. 


Mintcawaye, ) Di. Sand Psi. Parker, 1 197.0) Stenols in recent marine 
sediments. Science 169:674-675. 


Batchelder, J.H., J.H. Ryther and J.G. Sanders, 1981. Dominance 
of a stressed marine phytoplankton assemblage by a copper- 
tolerant pennate diatom. Botanica Marina 24(1):39-41. 


Blumer, M., H.L. Sanders, J.F. Grassle and G.H. Hampson, 1971. 
mr. Chemistry:  -WHOI 7/219),-.602pp. 


Boehm PD, cugi8sr. Polychlorinated biphenyl (PCB) analytical 
survey of Buzzards Bay, Massachusetts. Final Report to 
NOAA/NMFS, Contract NA-81-C-0013, Energy Resources Co., 
Inc., cambridge, Ma. 


Baiggs;S.R. and Ald so Widliams)] Dri oiomsen Bedtormernoughness in 
a tidal flow. EOS=59(4):290. 


Briggs, S.R. and J.B. Southard, 1978. Sand wave observations in 
a tidal flow. EOS 59(12):1109. 


Briggs, S. and J.B. Southard, 1980. Tidal-current sand waves in 
Vineyard Sound Massachusetts. AAOG Bull. 64(5):681. 


Gilree, R.C., AsG: Dahl “and'3 7S. Booth, "19845." Geotechnical’ index 
properties of surficial sediments from central Buzzards Bay, 
Massachusetts. Open-file Report, U.S. Geological Survey, 7 


Pp. 

Coates, P.G., A.B. Howe and A.E. Peterson, Jr., 1970. Analysis of 
winter flounder tagging of Massachusetts, 1960-1965. 
Massachusetts Dept. of Natural Resources, Boston, Div. of 
Marine Fisheries. National Marine Fisheries Service, 


Washington, DC, 82 pp. 


Corps of Engineers, U.S. Army, 1980. Environmental Atlas of New 
England Channel and Harbor Bottom Sediments. Vioisem pices. 
Federal Projects within Narragansett Bay, Mount Hope Bay, 
Block Island and Buzzards Bay. Vows, eis Section A, 
Nantucket Sound, Vineyard Sound and Eastern Buzzards Bay. 


Deslauriers, P.C. and M. Seeyle, 1977. Behavior of the Bouchard 
#65 oil spill in the ice-covered waters of Buzzards Bay. 
Presented at Offshore Technology 10th Annual Conf., May 8-10, 
1978, Vol.1, pp. 267-275. 


Wigleol oe  VW5Go,  LWAS Oxygen, salinity, pH and temperature 
variation in the bottom water of Buzzards Bay. Biol. Bull. 
43(2):459 


Driscoll, E.G., 1975. Sediment-animal-water interaction, Buzzards 
Bay, Massachusetts, USA. J. Mar. Res. 33(3):275-302. 


Driscoll. ENG. wand ) DLE) Brandon: 1973. Mollusc sediment 
relationships in northwestern Buzzards Bay, Massachusetts, 
USA. Malacologia 12(1):13-46. 


Eldridge, G.W., 1986. Eldridge Tide and Pilot Book. Published by 
Robert Eldridge White, Boston, MA. 


Ellis, 35. P., Bucs Kelly, (Pau Stotters, IMiG. Fitzoerald andi ec. >. 
Summerhayes, Oa. Data file: New Bedford Harbor, 
Massachusetts. Woods Hole Ocean. Inst. Tech. Rpt. WHOI-77- 
73, Woods Hole, MA, 85 pp. 


Farrington, J. W., S.M. Henrichs and R. Anderson, 1977. Fatty 
acids and Pb-210 geochronology of a sediment core from 
Buzzards Bay, Massachusetts. Geochim. Cosmochim. Acta 
41(2):289-296. 


Farrington, J. W., C. L. Lee. S. M. Henrichs and R. B. Gagosian, 
1977. Lipid biogeochemistry of a Buzzards Bay, Massachusetts 
sediment core. Geol. Soc. Am. Abstr. 9(7):971-972. 


Fish. Cade oelg2s: Seasonal distribution of the plankton of the 
Woods Hole region. roshery Bull. (Fish |Wildl. ‘Serve / Uns. 
41:91-179. 


Fitzgerald, D.M., 1984. Massachusetts coastal area. In: Proc. of 
the 40th Meeting of the Coastal Engineering Research Board 
(ede Re WWaoWhalin).  iCoastali-png. Res. Gtr. U.S) Army Engr, 
Waterways Experiment Station, Vicksburg, MS. pp. 64-66. 


Genest, P.E. and W.I. Hatch, 1981. Heavy metals in Mercenaria 
mercenaria and sediments ffrom the New Bedford Harbor region 
of Buzzards Bay, Massachusetts, USA. Bull. Environ. Contam. 
TOXxXxLeCOM 3. 216i (e244 — Ol 


Gilbert, T.,8/AconClay, lander. Barker, #11973); Site selection and 
study of ecological effects of disposal of dredged materials 
in Buzzards Bay, Massachusetts. Reports (toy. Comps: of 
Engineers, DACW 33-77-C-0024: New England Aquarium, 70 pp. 


Grassle, J.F.’'and J.P. Grassle, 1974. Opportunistic life histories 
and genetic systems in marine benthic polychaetes. J. Mar. 
BI2ZT(C2)F uizio Ss = 28:4": 


Hough Ji.2.% 140. - SedumentseoL Buezardsm Bay, Massachusetts. iar 
Scho ISicicollia, IOC) Sloss. 


Howe, A.B. and B.T. Estrella, 1978. Fishery resource assessment: 
winter flounder and other species. National Marine Fisheries 
Service, Rpt. No. NOAA-78082301, Gloucester, MA, 81 pp. 


Howe. =As Bas DxBs Macksaac, 8B. La westrellay randki. (Germano, Jia, 
1979. Coastwide Fishery Resource Assessment. Mass. Div. of 
Mar. Fish. 


Howe), AoBe Bor. EStre lilliay "hadieeGermanoy,. dis ad) BUC wKeyaand DAB 
MacIsaac, 1980. Coastwide Fishery Resource Assessment. Mass. 
Div. of Mar. Fish. 


Howe, A.B., F.d. Germano, Jr., J.T. Buckley, D. Jimenez and B.T. 
Estrella, 1981. Coastwide Fishery Resource Assessment. Mass. 
Dive wor Mar. Fish. 


HOWC mA S Be) -DoP. = -Currvern-liS. bw sassy and Buca ~Kellly,, ) ge8sr 
Coastwide Fishery Resource Assessment. Mass. Div. of Mar. 


Fish. 

Howe, A.B., T.P. Currier; S.L. Sass and B.C." Kelly, 1984. 
Coastwide Fishery Resource Assessment. Mass. Div. of Mar. 
Fish. 

Howe, A.B., T.P. Currier? eSelis USasis cand! web Com rkelsliys + Berolsi5y- 
Coastwide Fishery Resource Assessment. Mass. Div. of Mar. 
Fish. 


Howes, B.L., 1980. Oxidation-reduction potentials in a salt marsh: 
spatial patterns and interactions with primary production. 
A.M. Thesis, Boston Univ. Marine Program, Boston, MA. 


Lee, C., R.B. Gagosian and J.W. Farrington, 1977. Stenol digenesis 
in recent sediments from Buzzard's Bay. Geochim. Cosmochin. 
Acta 417) 985 =992% 


Lux, F.E. and F.E. Nichy, 1971. Number and lengths by season of 
fishes caught with an otter trawl near Woods Hole, 
Massachusetts, September 1961 to December 1962. U.S. Fish. 
Wildl =Seny.- Specs *SicisseRep wer lshmerzi2ial —iis\: 


Menzie, i iG aA), dic PRY CNeEUpmir. pRbak. BOYeG, eid aDa aGexrmano, and sD)..C- 
Rhoads, 1982. Remote methods of mapping of seafloor 
topography, sediment type, bedforms, and benthic biology. 
Oceans 82 Conference Record, NOAA-OMPA, Washington, DC, 
September 2 O- 212 ae e2y api LOGoG— OS al 


Merriman, D. and H. Warfel, 1948. Studies on the marine resources 
of southern New England. Bingham Oceanogr. Coll. 11:131-164. 


Moore, TARE I ICIE,.|. AE}VSHSsS Bottom sediment studies, Buzzards Bay, 
Massachusetts. J. Sed. Petrol. 33(3):511-558. 


Moss, S.AnG, 1986. Personal communication. Southeastern 
Massachusetts University. 


Nichols; UA GatemRowe, CotasGlitford and R.A. Young, 19784 uin= 
situ experiments on the burial of marine invertebrates. J. 
Sed. Petrol. 48(2):419-426. 


O'Hara, C.J. and R.N. Oldale, 1982. Marine geologic studies of 
the inner continental shelf off Massachusetts. HOas The 
Marine Boundary, Symposium on Geotechnology in Massachusetts 
(ed. O.C. Farquhar), U. Mass., Amherst, MA, pp. 539-549. 


Pearce, J.B., 1969. Thermal addition and the benthos, Cape Cod 
Canale mcChesen SCin HO 22r— 23/31. 


Peck, Jsiip, 13896. The sources of marine food. Fishery Bull. 
Wildl) (Senv.. U.S). (153352 =368 . 


Peterson, S. and L.J. Smith, 1981. Small-scale commercial fishing 
in southern New England. Woods Hole Ocean. Inst. Tech. Rpt. 
WHOI-81-72, Woods Hole, MA, 44 pp. 


Rhoads, D.C., 1963. Rates of sediment reworking by Yoldia limatula 
in Buzzards Bay, Massachusetts and Long Island Sound. J. Sed. 
Pernon ny SSS is 72872 Ta 


Rhoads, D.C., 1967. Biogenic reworking of intertidal and subtidal 
sediments in Barnstable Harbor and Buzzards Bay, 
Massachusetts, USA. J. Geol. 75(4):461-476. 


Rhoads, D.C., 1973. The influence of deposit-feeding benthos on 
water turbidity and nutrient recycling. Am. J. Sci. 273(1):1- 
22. 


Rhoads, D.C., 1974. Organism-sediment relations on the muddy sea 
floor. Oceanogr. Mar. Biol. Ann. Rev. 12:263-300. 


Rhoads, D.C. sand! Dek. Youngs 97/0). The influence of deposit- 
feeding organisms on sediment stability and community trophic 
SErUCCURe Toy. eMann RO Sie Zier S iO slv/a7, 


Rhoads); (DsGu, "P. ls McCall’ Ganda Ji oY.) Yaingsitiel 978i.  Discusbancemand 
Production on the Estuarine Seafloor. Scientific American, 


GiGi Swe — 586%. 

Rhoads, DIG. and J.D. Gesmano, 1962.  Chanacterizatiion of orgeanilsm— 
sediment relations using sediment profile imaging: an 
efficient method of Remote Ecological Monitoring of the 
Seafloor (REMOTS® System). Mar. Ecol. Prog. Ser. 8:115-128. 


Roman, M.R. and K.R. Tenore, 1978. Tidal resuspension in Buzzards 
Bay, Massachusetts, USA, Part 1. Seasonal changes in the 
resuspension of organic carbon and chlorophyll a. Est. Coast. 
Mar. Sci. 6(1):37-46. 


Roman, 6 M.R., 1978. Tidal resuspension in Buzzards Bay, 
Massachusetts. 2. Seasonal changes in the size distribution 
of chlorophyll, particle concentration, carbon and nitrogen 


in resuspended particulate matter. EStaaeCoastc™ IMam.) Sci. 
61( 2) 347—53). 

Roman, = M.R.,° "19/810! Tidal resuspension in Buzzards Bay, 
Massachusetts, USA. Bie Seasonal cycles of nitrogen and 


carbon: Nitrogen ratios in the seston and zooplankton. Est. 
Coast. Mar. Sci. 11(1):9-16. 


Rosenfeld, L.K., R.P. Signell and G.G. Gawarkiewicz, 1984. 
Hydrographic study of Buzzards Bay, 1982-1983. Woods Hole 
Ocean. Inst. Tech. Rpt. WHOI-84-5 (CRC-84-01), Woods Hole, 
MA, 140 pp. 


Rowe, Gere) CoH. "Glitttond, *Kabe-SmLch) Wise and ePakeahanrmlten, 1297/5. 
Benthic nutrient regeneration and its coupling to primary 
productivity in coastal waters. 


Sanders, H.L., 1958. Benthic studies in Buzzards Bay I. Animal- 
sediment relationships. Limnol. Oceanogr. 3(3):245-258. 


Sanders, H.L., 1960. Benthic studies in Buzzards Bay III. The 
structure of the soft-bottom community. Limnol. Oceanogr., 
5)(2)) alesis tS 3% 


Sanders, H.L., 1969. Benthic studies in Buzzards Bay: Animal- 
sediment relationships. In: Biology of the Oceans (ed. D.J. 
Reish), Dickenson Pubil\.) Go. ;,«Ines, Belmont; (GA, Sppi..6149-269. 


Sanders, H.L., 1974. West Falmouth saga - how and oil expert 
twisted the facts about a landmark oil spill study. New 
Engineer 3(5):32-38. 


Sanders, H.L., J.F. Grassle, G.R. Hampson, L.S. Morse, S. Garner- 
Price and C.C. Jones, 1980. Anatomy of an oil spill:- Long- 
term effects from the grounding of the barge FLORIDA off West 
Falmouth, Massachusetts, USA. J. Mar. Res. 38(2):265-380. 


Sanders, o Hrwer yeu o ay. West Falmouth saga - how an oil expert 
twisted the facts about a landmark oil spill study. New 
Engineer 3(5):32-38. i 


Schneider, W.J., 1970. Hydrologic implications of solid-waste 
disposal. U.S. Geol. Survey Circular 601-F. 


Schrier and Eddan),, 2197/9.) (Clean-up efficiency jot a fuel wowlaespaeal 
in cold weather. Oil Spill Conference. Amer. Petro. Inst. 
Publ. #4308. 


Slater, E.M., 1960. A checklist of marine molluscs of Woods Hole 
and vicinity. New York Shell Club Notes Nr. 58:5-6. 


Smith, L.J. and S.B. Peterson, 1977. The New England fishing 
industry: a basis for management. Woods Hole Ocean. Inst. 
Tech. Rpt. WHOI-77-57, Woods Hole, MA, 130 pp. 


Smith, H.M., 1898. The fishes found in the vicinity of Woods Hole. 
Pashery »Budiy.) sha Shewewaslclem Servic Unio. 1y7ie 6 S—aiaili 


Smith, H.M., 1899. Fish fauna of Woods Hole region. Science n.s. 
10:878-881. 


Spencer, D.W., 1980. The distribution of some chemical elements 
between dissolved and particulate phases in the ocean. Dept. 
of Energy Report No. C00-3566-29. 


Spencer, Dawe wand Mar. Bacon, oom. The distribution of some 
chemical elements between dissolved and particulate phases in 
the ocean. Dept. of Energy Report No. DOE/EY/03566-39. 


Staresinic, N., G.T. Rowe, D. Shaughnessey and A.J. Williams, III, 
1978. Measurement of the vertical flux of particulate organic 
matter with a free-drifting sediment trap. Limnol. Oceanogr. 
33) ((}))| SISOS 6 


Strahler, qAsN. 0 2966! A geologist's view of Cape Cod. The 
Natural History Press, Garden City, NY. 


Summerhayes)) GPs, wWicP. SElVis# Patistofters, ISR. Broiggs gandaMac. 
Fitzgerald, 1977. Fine-grained sediment and industrial waste 
distribution and dispersal in New Bedford Harbor and Western 
Buzzards Bay, Massachusetts. Woods Hole Ocean. Inst. Tech. 
Rpt. WHOI-76-115, Woods Hole, MA, 121 pp. 


- Summerhayes, C.P., J.P. Ellis and P. Stoffers, 1985. Estuaries as 
sinks for sediment and industrial waste - a case history from 
the Massachusetts coast. In: Contributions to Sedimentology, 
Chapter 14 (eds. H. Fuchtbauer, A.P. Lisitzyn, J.D. Milliman, 
EB. Seubold\s “Stuttgart, Germany. 


Sumner, |) bobo peaicice sOSbUten, lsu Coleerancd: -BeMamsDav is. = Seo A 
biological survey of the waters of Woods Hole and vicinity. 
Bul US Buca roL shishervestwebartia als, onectbi4 47mm clint sete 
31:734. 


Takeuchi, N., 1972. Seasonal changes of temperature, salinity and 
oxygen on Vineyard Sound during May 1971 and June 1972. Sea 
Grant RechewRpt.. No)...33),, Michigan, Univi., AnnjArbor, Mi, 54 pp. 


Teal, J.M., K. Burns and J. Farrington, 1978. Analyses of aromatic 
hydrocarbons in intertidal sediments resulting from two spills 
OESNO: “2a Tuell. oil. tn Buzzards eBay. Massachusetts. oc .=rrshs 
Res. Bd. Can. 35(5):510-520. 


Tmerop, B.W.', 1985. Buzzard's Bay bibliography. A reference 
collection of scientific and technical reports published on 
Buzzard's Bay. Woods Hole Oceanogr. Inst. Tech. Rpt. WHOI- 
85-27 (CRC-85-1), Woods Hole, MA, 96 pp. 


U.S. Department of Commerce, Washington, Dee DMA nautical chart 
Te2sO,  Soche hae Buzzards Bay, May. 


Wieser, W., 1960. Benthic studies in Buzzards Bay II. The 
meiofauna. Limnol. Oceanogr. 5(2):121-137. 


Williams, J.R. and G.D. Tasker, 1975. Water resources of the 
coastal drainage basins of southeastern Massachusetts, 
northwest shore of Buzzards Bay. Ujs Geol. Suny. Hydrol 


Invest. Atlas HA-560, 2 sheets. Open-file Report 75-651. 


Williams, J.R., GoD: Tasker and RoE. Willey, 1977. Hydrologic data 
of the coastal drainage basins of southeastern Massachusetts, 
Plymouth to Weweantic River, Wareham, Massachusetts. USGS, 
Open-file Report 77-186, USGS Hydrol. Inv. Atlas #7A507. 


Williams, J.R., R.E. Willey and G.D. Tasker, 1980. Hydrologic data 
of the coastal drainage basins of southeastern Massachusetts, 
northwest shore of Buzzards Bay. Hydrologic Data Report #20, 
U.S. Geological Survey, Open-file Report 80-583, 33 pp. 


Yentschy JAvEa, Mors) Canmrmiker.) Rah. sPankermanauaVin. (Ueto melOGiols 


Marine and estuarine environments, organisms and qeoloay of 


the Cape Cod region: an indexed bibliography - 1665-1955. 
MBL Systematics Ecology Program Woods Hole, MA, i78 pp. 


Young, D.K., 1968. Effects of infauna on the sediment and seston 
of a subtidal environment. European Marine Biology Symposiun, 
3rd, Arcachon, France, 1968. 


Young, D.K., 1970. The influence of deposit-feeding organisms on 
sediment stability and community trophic structure. J. Mar. 
Res. 28(2):150-178. 


Young, D.K., 1971. Effects of infauna on the sediment and seston 
of a subtidal environment: Vie et Milieu, Supp. 22, p. 557- 
B7/a85 


Young, R.A., 1975. Erosional resistance of marine muds. EOS 
56(2):91. 


YOunG;,) -RoAw andy J.B. vsouchard,, 19716. Erosion of fine-grained 
sediments: Sea-floor and laboratory experiments. Report for 
1973-1975. Geol. Soc. Am. Bull. 89:663=-672.222 


Table 1. 


Nutrient and Water Quality Data 
for Buzzards Bay 


S = Surface, B = Bottom (from Gilbert et al., 1973) 


WATER QUALITY ANALYSIS RESULTS 
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Table 2 
Water Column Trace Metal Concentrations in 


Buzzards Bay 
S = Surface, B = Bottom (from Gilbert et al., 1973) 


TRACE METALS IN WATER COLUMN 
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Table 4 


The Organic Matter Values in 
Sediments of Buzzards Bay 
(from=eGilbert etivale 1973) 

Figure 8 Shows the Sample Locations. 


ORGANIC MATTER IN SEDIMENTS 


Polychlorinated 
Oil & Grease Biphenyls Organic Content 
Station (opm dry weight) (ppm dry Wt. ) (Sandee Wier) 
aL 88.6 0.032 6.65 
2 80.1 Geta 1.58 
3 90.3 0.034 Pe2 
4 197.9 0.274 4.54 
5 110.4 0.543 3,65 
6 91.4 0.226 6.72 
U/ alo’) | 0.406 6.82 
8 239.8 ; 0.077 239 
9 226.7 0.201 4.82 
10 377.5 0.175 6.2) 193 
atat 159.8 0.222 5.30 
12 207.4 0.242 5.81 
a3 620.8 0.072 I ON 


14 81.4 0.079 0.88 


Various Sedimentary, 


at Four Stations in Buzzards Bay, MA 


Mean - 
Grain 
Diameter 
(phi) 


Standard 
Deviation of 
Grain 
Diameter 


Mean 
Annual 
Total 
Organics 


(%) 


Mean 
Annual 
Organic 
Carbon 
(3%) 


Mean 
Annual 
Nitrogen 
(%) 


Mean 
Annual 
Carbonate 


(3) 


Depth 
(m) 


Mean 
Annual 
Dissolved 
Oxygen 
(mgl"') 


Mean 
Annual 


pH 


Table 5 


Physical and Chemical Parameters 


GernomaDrilscolie 


1975) 


Station Number 


(0.14) 


(0.90) 


oat 


2 


(0.49) 


(0.30) 


0.060 


(0.022) 


(0.09) 


(0.16) 


(0.05) 


0.026 


(ie), 07 =))) 


(0.02) 


(0. 


-26 


-96 


-20 


.65) 


97 


.24) 


147 


7019) 


Table 6 


Dominant Infauna of a 
Soft-Bottom Community (after Sanders, 1958) 


Percent 
Species Composition 

Polychaeta 

Nephtys incisa i 7aaples 

Nerinides sp. 6.85 

Ninoe nigripes 3} ei()au 

Lumbrinereis tenuis Ise) 

Tharyx acutus 1.08 
Crustacea : 

Ampelisca spinipes 2.92 

Unciola irrorata SSS 
Lamellibranchia 

Nucula proxima AS ASE 

Cerastoderma sp. 2.69 

Pitar morrhuana Bos 
Gastropoda 

Turbenilawsp. ea al 

Retusa canaliculata 6.00 


Cvlichna orzya 4.56 


Table 7 


The Dominant Infauna of a 
Sand-Bottom Community (after Sanders, 1958) 


Percent 
Srecies Composition 

Polychaeta 

Glycera americana 5.47 

Nephtys bucera 4.47 

Ninoe nigripes 2.97 

Lumbrinereis tenuis 2.69 

Nephtys incisa 1.99 
Crustacea 

Ampelisca spinipes 18.59 

Byblis serrata abaleus} al 

Ampelisca macrocephala Gesu 

Unciola irrorata LES 
Lamellibranchia 

Cerastoderma pinnulatum SLO\e al7/ 

Tellina tenera 3.29 
Tunicata 


Molaqula complanata? Ne SS) 


Table 8 


Weight (kilograms) and Number for Fish and Shellfish Species Collected 
during the 1983 Spring and Autumn Bottom Trawl Surveys, Massachusetts 
Territorial Waters. The Asterisk indicates some of the Commercially 
Important Species (from Howe et al; 1985). 


Spring Autumn 

Species Wes No. (en Mion: 
Ocean pout 4,886.7 6,228 169.0 5a 
Northern searobin 4,289.6 25,543 69.3 1,404 
Winter skate ¥ Os ats! aU) 1,486.8 LOS 
Winter flounder 2,197.9 7,565 778.4 3,647 
Little skate, 1,001.4 1,709 944.3 1,885 
Atlantic cod 867.9 2,686 4.7 UL 
Windowpane 704.3 2,299 92.5 470 
Longhorn sculpin Es}{5} Gal 3,534 63.9 794 
American plaice 438.1 Bn Ue 222730 4,054 
Tautog 435.6 251 24.5 90 
Yellowtail flounder 397.2 e227 164.8 1 OMG 
Spider crab | 364.4 4,595 69.4 1,047 
Longfin squid 358.4 4,500 288.02 39,818 
Spiny dogfish SIL 5 81 4,891.3 1 OO 
Red hake 307.0 oS 633.2 2S: 
Silver hake 257.0 2,106 185.6 alr jabz/ 
Scup 7 Se D 1,262 1,174.6 140,003 
Summer flounder DES 115 83.0 gal 
Rock crab 93.9 738 456.3. SAIS 
Atlantic herring 84.6 2,106 63155 743 
Black sea bass 75.8 235 50.8 8,933 
Sea raven 72.8 82 2S 52 
American lobster 70.0 208 350.9 1,364 
Moonsnail (unclassified) 69.1 691 BCkaral 336 
Goosefish 64.3 12 94.6 19 
Smooth dogfish 60.1 18 297.9 409 
Pollock 49.0 502 2yends 8 
Fourspot flounder 48.0 243 EXE} 5 7/ 359 
Witch flounder 47.8 102 69.9 aba) 
Alewife 40.7 1,350 18.6 176 
tlantic wolffish 39.8 shy) 6.2 2 
Haddock Ap eial 126 0.9 36 
Knobbed whelk 2267 50 98.0 201 
Thorny skate Zeliien9) 19 61.6 72 
Cunner AT EeE 14 310 116 
American sand lance U552 Ar ORO 0.0 3 
Butterfish aay a 213 229.4 20,809 
Snakeblenny Akal g 7 183 975 257 
Fourbeard rockling HO. 2 190 alate abate) 
Blueback herring S42 586 abe ab 22 
White hake Shi gal 107 AU ot} 137 
Horseshoe crab Wigs) 8 24.9 24 
Lady crab WAS 82 74.5 1,958 
Striped searobin Vos 19 By 53} 23 
Cnanneled whelk Bee 16 14.8 64 


Tanle & (Continued) 


Species 7 ‘Sprang Autumn 
Wt. No. Wt. No. 
Sea scallop 3) gel 12 18.0 shale 
Daubed shanny 3.0 516 OV2 42 
Jonah crab BS 20 43.4 220 
Atlantic mackerel Bas 3 - - 
Rainbow smelt 2710) 73 0.6 30 
American shad 2.0 37 Dod LY 
Mussel (unclassified) 1va5 8 17S S235 
Conger eel 3 1 S = 
Redfish 1.0 8 OR AL 
Bay scallop O55) 10 LORS aL Dal 
Ocean quahog 0.4 2 0.3 2 
Shortfin squid 0.2 al Bot Aal 
Spotted hake Os 8- 1.4 12 
Alligatorfish 0.0 al) ORS 107 
Rock gunnel 0.0 6 O70 aval 
Northern pipefish 0.0 2 OFZ 186 
Atlantic tomcod 0.0 1 - - 
Mailed sculpin 0.0 1 0.0 at 
Torpedo ray = = 50.0 2 
Wrymouth = = BS) 5 
Bluefish - = Sere 25 
Surf clam = = S57) 7 
Mackerel scad = - 15S 281 
Hogchoker = = lear 12 
Weakfish = = 0.8 48 
Gray triggerfish - ; - OAT a, 
Northern stonecrab = = Ore a 
Round herring - - 0.5 8 
Menhaden = - Ors5 2 
Northern puffer = = 0.4 88 
Gulf Stream flounder = = Ons 4 
Fawn cusk eel = - O42 10 
Octopus (unclassified) - j - Oiaz 3 
Blue crab = = On 2 
Oyster toadfish = - OFZ al 
Bay anchovy a = OoL 195 
Striped anchovy - - Oeal, 39>: 
Atlantic moonfish = - @s al 3 
Atlantic silversides - - Ope 3 
Northern kingfish = = One: at 
Blue runner = = (o)5 al 1 
Snowy grouper 2 c 0.0 8 
Short bigeye - - 0.0 4 
Lumpfish - - 0.0 3} 
Guaguanche = S 0.0 2 
Radiated shanny - = 0.0 al, 
Planehead filefish = - 0.0 al 
Seasnail = = 0.0 al 
TOTAL 21 2000" 180264 USO IA Ge Bers, 0)3b3} 


Weight (kilograms) 


during the 1984 Spring and Autumn Bottom Trawl Surveys, 


Territorial Waters. The Asterisk Indicates Some of 


Important Species 


Species 


Ocean pout 
Winter skate 


Winter flounder 
Spiny dogfish 


Tautog 
Little skate 


Longhorn sculpin 


Silver hake 
Windowpane 


Yellowtail flounder 


Atlantic cod 


Northern searobin 


Scup 


American plaice 
Longfin squid 


Red hake 
Sea Raven 


American lobster 


Goosefish 
Rock crab 
Sand lance 


Smooth dogfish 
Fourspot flounder 
Atlantic herring 


Moonsnail 
Spider crab 


Witch flounder 


Alewife 


Summer flounder 
Black sea bass 


Wolffish 
Snakeblenny 
Butterfish 
Cunner 


Channeled whelk 


Sea scallop 
Haddock 


Knobbed whelk 


Thorny skate 


Horseshoe crab 
Blueback herring 


Mackerel 


Taple 9g 


and Number for Fish and Shellfish Species Collected 


(from Howe et al; 
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Massacnusetts 
the Commercially 


Species 


Mussel, unclassified 
White hake 
Lumpifiash 

Daubed shanny 

Lady crab 
Fourbeard rockling 
Jonah crab 

Ocean quahog 
Wrymouth 

American shad 
Striped searobin 
Surf clam 

Pollock 

Bay scallop 

Oyster toadfish 
Quahog 

Menhaden 

Atlantic tomcod 
Alligatorfish 

Blue crab 

Grubby 

Rock gunnel 
Pipefish 

American eel 
Gulfstream flounder 


Octopus, unclassified 
Rainbow smelt 
Bluefish 


Atlantic torpedo 
Spotted hake 
Hogchoker 
Northern kingfish 
Rough scad 
Shortfin squid 
Round herring 
Mackerel scad 
Atlantic moonfish 
Northern puffer 
Banded rudderfish 
Short bigeye 
Striped anchovy 
Bigeye 

Bigeye scad 
Guaguanche 
Weakfish 
Moustache sculpin 
Red goatfish 
Planehead filefish 


Total 


Taple 9 (Continued) 
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Figure 1. The Buzzards Bay Disposeél Site, Buzzards Bay, MA. 
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Figure 2. Disposal Area Locations in Buzzards Bay, 
Massachusetts. .Site A is the old Cleveland Ledge 
Disposal Site, Site B is the Fairhaven Disposal Area 
and Site C is the Buzzards Bay Disposal Site. 
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Figure 3. Buzzards Bay bathymetry chart (from Moore, 1963): 


J : SILT = MEDIUM SAND SSS] = VERY COURSE SAND 
[anil : FINE SAND :course SAND [B= GRAVEL 


Figure 4. Buzzards Bay sediment distribution map based upon 
data taken from x-ray diffraction, petrographic 
and chemical studies (from Moore, 1963). 
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Figure 6. Tidal currents in Buzzards Bay (from Moore, 1963). 
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Figure 7. Bottom water characteristics at four stations 
in northwestern Buzzards Bay from October, 1971 to November, 
1972.. Dashes indicate sta.2 (depth - 0.9m); dots indicate 


sta.l (depth - 5.6m); dots and dashes indicate sta.3 (depth - 
7.0m); solid line indicates sta.4 (depth - 12.5m) (from 
Driscoll, 1975). 
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STATION LOCATIONS 


Figure 8. Station locations from Gilbert et al. (1973). 
Surface and bottom water nutrients, chlorophyll 
and coliform levels were measured in May 1973. 
See Tables 1-4 for associated data. 
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Figure 9. Sediment characteristics at four stations in 
northwestern Buzzards Bay from October, 1971 to November, 
1972. Dashes indicate sta. 2 (depth - 0.9m); dots indicate 
sta. 1 (depth - 5.6m); dots and dashes indicate sta. 3 
(depth = 720m); solid Vine indicates sta. 4 (depth = 255m) 
(from! Disuscoll,2975))- 
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Figure 10. The deposition / resuspension cycle characteristic 
of a soft-bottom deposit feeding community (from Young, 1971). 
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Figure 12. 


Sampling area and stations used in Massachusetts 
Division of Marine Fisheries inshore bottom 
trawl survey. Region 1 of the 5 regions en- 
compasses Buzzards Bay, Vineyard Sound and 
coastal waters south of Martha's Vineyard 

(from Howe et al; 1985). 
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